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DETAILED ACTION 
Election/Restrictions 

1 . During a telephone conversation with Mr. Ira D. Blecker, Reg. No. 29,894 on October 

♦ 

05, 2004 a provisional election was made with traverse to prosecute the invention of Group I 
semiconductor device, claims 1-14. Affirmation of this election must be made by applicant in 
replying to this Office action. Claims 15-20 have been withdrawn from further consideration by 
the examiner, 37 CFR 1 . 142(b), as being drawn to a non-elected invention. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

4 

The following title is suggested: 

CONTACT PAD HAVING A COMPOSITE LAYER IN ADDITION TO A BARRIER 
LAYER BETWEEN COPPER WIRING AND ALUMINUM BONDING PAD. 

Drawings 

3. The formal drawings were received on February 4, 2004. These drawings are acceptable. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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4. Claim 6 is rejected under 35 U.S. C. 112, second paragraph, as failing to set forth the 
subject matter which applicant(s) regard as their invention. Evidence that claim 6 fail(s) to 
correspond in scope with that which applicant(s) regard as the invention can be found in the 
drawing Figs. 5 and 6. In these figures, the aluminum layer that is in direct contact with the 
barrier layer 30, 130 is the lower layer 24, 124, and this part of the disclosure ([0037]) indicates 
that the invention is different from what is defined in the claim(s) because only one aluminum 

4 

layer (lower one), is in direct contact with the barrier layer not both (first and second layers) as 
recited in claim 6. 

* 

How can the top aluminum layer is in contact with the barrier layer 30, 130 ? 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1, 3, 4, 7-10 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by 

4 

Applicant Admitted Prior Art (hereinafter AAPA). 

AAPA teaches a semiconductor device as claimed including: 
a semiconductor base (not shown); 

at least one copper wiring level (123) on the semiconductor base; 

a barrier layer (130) on, and in direct contact with, the copper wiring level (123); 

an aluminum bond pad (124) on the barrier layer (130), and 
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a composite layer (not shown, as part of the barrier layer) in addition to the barrier layer 
(130) between the aluminum bond pad (124) and the barrier layer (130) wherein the composite 
layer comprises refractory metal (Ti) and a refractory metal nitride (TiN). (See [003 1]-[0034]). 

With respect to claim 3, the composite layer (Ti/TiN) of AAPA is directly on the barrier 

* 

layer (TaN). 

With respect to claim 4, the composite layer (Ti/TiN) of AAPA is within the aluminum 
bond pad (124). 

With respect to claim 7, the barrier layer (130) of AAPA is selected from the group 
consisting of tantalum nitride, tantalum nitride/t ant alum and tantalum nitride/titanium/titanium 
nitride. 

With respect to claim 8, the thickness of the barrier layer of AAPA is 500 to 1000 A. 

With respect to claim 9, the refractory metal of the composite layer of AAPA is selected 
from the group consisting of titanium and the refractory metal nitride of the composite layer is 
selected from the group consisting of titanium nitride. 

With respect to claim 10, the thickness of the aluminum bond pad (124) of AAPA is 0.5 
to 2.0 (im. 

With respect to claim 12, the refractory metal of the composite layer of AAPA is titanium 
and the refractory metal nitride is titanium nitride. 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 2 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA as 
applied to claim 1 above, and further in view of Merchant et al. (U.S. Patent No. 6,410,986). 

With respect to claim 2, AAPA teaches a composite layer comprises alternating layers of 
refractory metal (Ti) and refractory metal nitride (TiN). 

Thus, AAPA is shown to teach all the features of the claim with the exception of 
explicitly disclosing that there are at least two layers of each refractory metal and refractory 
metal nitride. 

■ 

However, Merchant teaches forming multi-layer structure to eliminate un-wanted 
diffusion of aluminum including: a composite layer comprises alternating layers of refractory 
metal (88) and refractory metal nitride (86) and there are at least two layers of each of the 
refractory metal (Ti) and refractory metal nitride (TiN). (See Fig. 5). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form the composite layer of AAPA comprises at least two layers of each of the 
refractory metal and refractory metal nitride as taught by Merchant to eliminate un-wanted 
diffusion of aluminum. 
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With respect to claim 14, AAPA teaches the thickness of layer 30, 130 (TaN-Ti-TiN) 
may be in order of 500-1000 A. Thus, AAPA is shown to teach all the features of the claim with 
the exception of explicitly disclosing the thickness of the composite layer (Ti-TiN). Note that 
the claimed thickness does not appear to be critical. 

However, Merchant teaches: the number (as well as the thickness) of individual layers (of 
the composite layers 50i, 502, . . . 50n) is considered to be a matter of design choice. (See col. 3, 
lines 45-62). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form the composite layer of AAPA to a higher thickness as taught by Merchant to 
provide stress accommodation and robustness. 

Further, the specification contains no disclosure of either the critical nature of the claimed 
1000 A thick of any unexpected results arising therefrom. Where patentability is aid to based 
upon particular chosen thickness or upon another variable recited in a claim, the Applicant must 
show that the chosen dimension are critical. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 
1934, 1936 (Fed. Cir. 1990). 

7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA as applied 
to claim 1 above, and further in view of Costrini et al. (U.S. Patent No. 6,187,680). 

With respect to claim 5, AAPA teaches the aluminum bond pad (124) on the barrier layer 
(130). Thus, AAPA is shown to teach all the features of the claim with the exception of the 
aluminum bond pad comprises two layers and the composite layer is interposed between the first 
and second aluminum layers. 
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However, Costrini teaches an "Al stack" can be a combination of many layers including: 
Ti/TiN/AlCuSi/TiN, wherein the outer most layer contains aluminum or an alloy of aluminum. 
Thus, the composite layer is interposed between the first and second layers. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form the bonding pad of AAPA having the composite layer interposes between 
the aluminum layers as taught by Costrini to significantly reduce the copper wiring from being 
exposed. 

8. Claims 1 1 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA 
as applied to claim 1 above, and further in view of Besser et al. (U.S. Patent No. 6,239,494). 

AAPA teaches the refractory metal and refractory metal nitride comprises Ti and TiN, 
respectively. Thus, AAPA is shown to teach all the features of the claim with the exception of 
alternatively using other refractory metal and refractory metal nitride. 

However, Besser teaches it is well known in the art to use other refractory metal and 
refractory metal nitride such as Ta, W, TaN and WN, respectively, in place of Ti and TiN. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to alternatively using tantalum and tungsten and a nitride of these refractory in place 
of Ti and TiN of the AAPA as taught by Besser since these metal and their nitride have a similar 
characteristic of preventing diffusion of aluminum. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anh D. Mai whose telephone number is (571) 272-1710. The 
examiner can normally be reached on 9:00AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Anh D. Mai // 
October 6, 20^)4 




